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TITLE: ,'—Deoxidation of nickel alloys o

SOURCE: , Akademiyu naule SSSR. Institut metnllurgii. ’I‘rudy., :
: . no. 1l. Moscow, 962. Metallurgiya," metallovadeniye.

: fiziko-kh:.micheskiye metody issledovaniya. 6 - 53"

PEXT:  The influence of deoxidizing elements (cobalt iron,,
chromium, manganese, Vanadium, silicon, carbon,’ t;tanium and - :
aluminum) on the solubility and activ1ty of oxygen. in liquid nxcke St
was investigated. Equilibrium was established between the liquid .=
metal, the oxide phase. and an argon-hydrogen-steam mixture of kno
composition. The experimental melts (100 - 130 g) were effected
in a high-frequency furnace, using zirconia or alumina cruczbles~
the temperature was meadured to +:10 "C; samplzng was by a silica
" tube without disturbing.the composition of the- gaseous -phase.- The
activities of the. deoxidizing elementS"-n nickel melts were calcu-
lated. Gencrally, the activzty of" deoxxdlzlng elements in nickel,
. decreases more than in ironji = this is confirmed by data .on heatsi
. of formation of compounds of the type Ni R and FexR
i Card 112 : Y y
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Deoxidation of nickel alloys . - EO71/E351 -

* (where R - deoXidizing'element).i.Theﬂinfluencegofjdgpxidantégo_«
. the activity of oxygén'in'liquidimetalrwas=studied,{£hé1data;obtaine
for nickel being comparedawith;thoSe]for,iron.';The*gféaterj”.ﬁl;i
deoxidizing power:df‘the*déoxidantsvin'liquid;hickel“(compare51Wit
iron) is in accordanCe'withftheir’sréatérfeffeqt on the activity
of the oxygen in the melt};;A:telétionshihWaé?shown{to?exist S
between the decrease in the activity of the oxygen and its minimum
solubility in the melt. . A decrease in the aCtivitY_Of}the’oxygenﬁ
in a melt, due to stronger bonds: between the oxygen and the = =~
deoxidizing agent, leads to an increase in the concentration of : .
oXygen in the Me-R melt compared with the pure metal' in equilibrium
with an atmosphere of the'Same‘qugen'potentidl.»‘HoweVér;_the~i”'
value of the oxidizing potential decreases to a gredter extent, o
causing a sharp decrease in the oxygen content at low concentrations
of a deoxidizing element. Above -a certain’deoxidant concentratio
a position is reached where the effect of the powerful ‘oxygen . - -~
bonding is so strongvthatgihéreasing*aﬁountSJof;deoxidént'causpﬁan,
increase in thae oxygen content of the melt, in spite of the P
decrease in oxygen potential of the gas phase. There arae 8 figures.
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AUTHOR: Afanas'yev, Yu, M. (Moacov);‘bimhm,_l._l. (Moscow); Po;,@ ov,
A Yu, (Moscow); Semarin, A. M o (Mosoow) - , fﬁ

TITIE: Use of slag for steel desulrurizatioﬁin mduction rurnaces ;
RE

SOURCE: AN SSSR. Tav. Otd. tekhnichesld.kh nauk. Metallurgiya 1 gomoye delo, O
no. 3, 1963, 76-82 R . , L

el o et s, i

. TOPIC TAGS: 4nduction melting, vacnum, nitrogen a.tmoephere, high-carban steel e
: - medlum-carbon steel, low-carbon steel,. desulfnrizatim, synthetic elag, ferrous o
" oxide (.ontent optimm holding time , : o

ABSTRACT: In order to determine the feasibility ot deep desulrurization of - Lo
ste:l in a vacuum induction furnace with highly desulfurizing sjnthetic alag, L
several steels containing 0.035, O.41, and 1.19% C and fram 0.09 to 0,12

wer: treated with two synthetic s.l.ags. One slag contained 53.8% Ca0, 6. ss.oz,
40.% Al20,, and 0.324 PeO; the other slag,. % Ca0, 28.8% 5102, 10.9% A1,0,,

and 0.06% Fe0. Three variants of ‘treatment were tested- without synthetic >
slaz, vacuum with synthetic slag, gnd nitrogen atmosphere at 1.) a.tm swith syntheﬁc
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Lusg-es
ACCSSION NR: AP5002587

, slag The slag (6~10 wb,( m‘»
under: the metal charge; th
min at 1600—1700C in a va
51 regixdless of the caraom %
. very low. Treatment witi syn:
. or vacum reduced the sulfur ¢
. eboat 0.2 to 0.02% within the Z: ( olding’ ‘

- cally no change after longer holding. - In mes on (0.41% C)- or. ow-carben:
(0.035% ¢) steel, a sharp drop in'the sulfur content firom 0.12 £0 0.01% or even
less occurred :Ln the: £irst 10 min;" followed by a '8light reverse influx of" sulfur;
into the metal during prolonged holding., ‘The different effect of the furnace Lo ’
pressure on desulfurization of low-, medium-, end high-carbon steels is essocil- i
ated with the effects of the FeO- content" in- the slag. “The lower the FeO cmtent

the lower the qu.fur content in the’ metal beth. . However, in melting steels with
a carbon content'over 1% the FeO content of ‘the als.g does not depend much on the -
furaace pressure; vhile in melting low=carbon steels deeper vacuum vesults in a s
low2r FeO content. The desulfurizing effect of bther slag canponents 1s much
weaker that that of FeO. The higheet desulmrization (11%: for low-carbon and

Cord 2/3
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‘' AUTHOR: Banny*kh, O. A.; Zodin, L 'F.;nah!‘n. ¥ L; Prokoshkin, D, A.;
Samarin, A, M. & hbbkperncy o

e

TITLE: Properties of ferrite aluminum-iron alloys

. SOURCE: ANSSSR. Institut metallurgii. Trudy*, no. 14, 1963, Metallurgiys,
R metallovedeniye, fiziko-khimicheskiye metody* ispledovaniya, 68777

.. " TOPIC TAGS: aluminum alloy, iron alloy, aluminum-iron alloy, ferrite alloy, melting, .
~ forging, heat treatment - .

ABSTRACT: Some properties of aluminum-iron alloys. are of industrial importance, but -
they are not commonly used as construction materials. “In the present work a number of
these alloys were exposed to melting, forging and heat treatment, after which they were
studied for specific gravity, impact strength, rupture strength and plasticity under
various conditions. The chemical composition of the alloys used in the investigation is
given in Table 1 of tlie Enclosure. Two series of alloys were melted: one group in air
and the other in a vacuum. It was found that vacuum melting of the alloy improves the
mechanical properties, especially under high-temperature oonditions. Figure 1 of the

I, -+ 1/6 . L R AT R Sk S S
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Enclosure shows the dependence of the rupture strength and plasticity of the alloy on the -
aluminum content. The curves show that an increase in the aluminum content to about 15%
increases the strength of the alloy between 20-600C; at 700C the strength does not depend
on the aluminum content. The alloy has a maximum strength and satisfactory plasticity
at 400C; the strength drops sharply and the plasticity simultaneously increases a tem-
peratures over 600 C. Aluminum-iron alloys may thus be used under stress without add-
ing a third element at temperatures below 600C. Figure 2 of the Enclosure shows that an
increase in the aluminum content in the alloy increases grain size at 1,100C. Additional .
L ~ studies on the effect of admixtures (Ti, Zr, B, Ni, W) on the pmperties of the Al-Fe ' :
{1 alloys shows that the introduction of titanium, zirconium, and boron into alloys with 10%
v Al does not change the strength of the alloy. Zirconium and boron lower the scaling =~ -
" resistance of the alloy while additions of nickel and tungsten to an alloy with 15% Al
lowers the strength and plasticity of the a.l]oy. Orig. art. hll 7 ﬂg'uro' and 6 tables.

P
4
[
'

!

ASSOCIATION: Institut menuurgn AN SSSR. (Metallurgical mum. Ansssn)
f SUBMITTED: oo ,_z;i‘j;‘; g';j Ll .
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1 - 0,0150

.. 2 9,80 10,004 0,065 .| 0,00%2 )

L. 7. 8,70 0,010 0,047 | _ 0,005 .| -
8 12,70 0,005 . 0,048 “o,0007 - |
9

‘_...‘§-°Q_. - Vo v-o_'pi‘s ...J_. .o'ml‘ - ﬂom_‘.'w ;

£ . Vaouum-meltedalloys® ' " . . .l
" i3 T 0,8 <0010 | 0,00 0,003t °; [+ 0,010 -7
¥ T ke e 4209 <0,010 SO0 | 00048 | v 0,000
ST SRS IR T <0,010° |° 000 | -0,08 |- 0,000 ",
fea | wm | e | ome |-ewm| ot
AU ST A T R UL ISAEIE RN C) LU

TABLE 1 - Chemical composition of the alloys tested. .. - "
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Volkov, S. Ye;, k'
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chedli, rhvili ViiA: -and"Correspondlng .4emoer of
Samarin : ‘

1 TITLE',

'iPERIODICAL Aadentys nauk. sssa Doklady,

ing the adhesmn of molten ferromn@anic alJ.oys ;to
corundum and quartz glass,. the authors. at‘tempteo. to. evalu&te +the mterphase ;
tension at the interface: -of the 1nve5u1gated systems “The " detem.na'tlons were
performed at 1, 550°C by the sessile drop method in-a helium atmosphere; using
“ iron containing 0.00L-O. 002% C, 0.002% 8, 0. ,002% N, and traces- ‘of 51 Cu, and Mn, o
and- electrolytic manganese conta:.m.ng not: more then 0.1% impuritles.. Tt was
established that the surface tension of: mol’cen iron decreases with. ihcreasing
content of .Langanese - The adhesicn ‘of. 1ron-.nanganese melts. to corundmn is- lower
" then to quartz gless, owing to the grea.ter d:.fference 4n. the va.lue of interphase

" tension at the metal-oxide boundary, i.e. :&, 3_'32(510 2) «él 2(A1203) tk
‘molten iron %o ‘corundun increases

- qExr: By determin

Lo creas_ng content of manganese the adheo:.on ‘of -
. owing to the preferential adsorption of mnganese from the: mete.llic solution to

the surface of the oxide. As the content of Tanganese ‘increases, the: ‘adhesion "
of -ron—mnganese melts to ouar'bz glass a:b \“:wst increases but later decreases.g.:'
Taere is 1 figure. B B S
SUBMITTED: December 26, 1962 o Ga:d_1/1~ s
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g membery Acadeny of Scionces, UsS:S RS
zvodotvo: apraﬁ'échpik), »
vivlio., tablesgs

Samarin, yLJi&L~°d‘ (Correspondin

greel productionj handbook (staleplavil'noye proi
Moscow, 1zd=Vvo wMetallurgiya"s 1964, 527 P 131lus.
Errata slip inserted. 5,850 copies printed. p

1 .
TOPIC TAGS: steel, gggyoallofi convg:tgxastggl, 0
tallurgy, steel teeming

electric furnaceé, yaCuun me I
'4
mation on all the basic
roduction: the theor-

PURPOSE AND COVERAGE: This handbook gives infor
jectrical angineering) of steel P

the technology of open-hearth.

vacuum netallurgy« ferroalloy

problems (other than e
teelmaking processes,

etical principles of &
electric furnace,. and converter production,
sconomics, and the plan-

production, furnace design, refractories, oxygen, ¢
ning of steel production ghops. The uaiversal character of the handbook and

the volume of reference material makes it possible to recommend this publica-
tion as a valuable aid for engl cialties of metallurg-

neers of the various epe
jcal plants, designers, and st

pon-hearth furmace.

ot

udents at metallurgical institutes.
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ACCESSION NR AMLO46729

/ b

TABLE OF CONTENTS [abridged]:

Foreword -« 7

Part 1. Theoretical principles of steelmaking processes

Ch. I. Physical-chemical principles of steelmaking processes (V. I,
Yavoyskiy, D, K. Belashchenko, A. F. Vighkarev, and V. A. Kudrin) -- 9

Ch. II. Physical principles of metal crystallization (D. S. Kamenetskaya,
I. B, Piletskaya, Te. Z. Spektor) -- 105 .

Part 2. Open hearth production

Ch. III. Melting steel in open-hearth furnaces {G. N. Oyks and Ye. V.

. _Abrgsimoy) -- 140
Ch. 1IV. Open hearth furnace design (M. A. Chernenko and A. S.

Lychagin) -- 186
"Th. V. Repair of open hearth furnaces (A. P. Gora and A. A. Zil'berman) ==
220
Part 3. Electric steel production
Ch, VI. Melting steel in electric furnaces (V. G. Speranskiy) -- 235
Ch. VII. Design of electric steelmaking furnaces (M. A. Shevisov) -- 253
Part 4, Converter production .
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Ch. VIII. Production of converter steel (S. G. Afanas'yev) == 270

Ch. IX. Production of steel in converters with side blowing (I. R.
Kryanin and B. N. Ladyzhenskiy) -- 301 - - .- o

Part 5. Ferroalloy production

Ch. X. Ferroalloys (V._A. Bogolyubov, G. K. Bobylev, I, F. Krasnylkh,
I. S. Kumysh, N._P. Lyakishev, R. F. Merkulova, A, S, Musatov, V. P.

__Perepelkin, V. P. Taratynov, and B. A. Shushlebin) -- 323

Ch. XI. Design of ferroalloy furnaces (M. A. Shevtsov) == 392

Part 6. Vacuum metallurgy

Ch. XII. Vacuum production of steel (B. V.
and A. A. Vertman) -- 403

Part 7. Teeming of steel

Ch. XIII. Steel teeming and ingot structure (M. N. Kolosov, A. P.

—Sul'batskiy, and V, A. Yefimov) -~ 447

Ch. XIY. Continuous pouring of steel (M. S. Boychenko and V. V.

———Ful'makht) -- §94 T4 a I .
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t

AUTHOR: Szugh, P,y Kashin, V. I.} Qkorokov, G He3 §

H »-
" (Corresponding member AN SSSR) o -

dj:

 TITLE: EBffect of vacuum=arc melting on the quality of R18 high-spes
i steel T% 1% =

i Lo ‘ ! , S
' SOURCE: AN SSSR. Institut metallurgii, Issledovaniya metallov v
zhidkom | Tverdom sostoyanlyakh (Research of metals in 11 ufd and

solid states). Moscow, Izd-vo Nauka, 1964/, 34~-40 %

| TOPIC TAGS: high speed steel, R18 high speed steel, steel vacuum
" are melting, vacuum melted steel, vacuum melted steel property

vacuum=-arc furnmace at 10”3 mm Hg:; Steel ingots 75.mm in diamater

were furnace cooled, annealed at 830—B840C for 2.5 hm . slowly cooled;.

and then forged at 950—1150C. Forgings were aanealed at 840C for

2.5 hr, Metallographic examination, chemical analyses, and various

tests showed that vacuum=-arc melting substantially reduces the con-

teant of noumetallic inclusions, eliminates chain-like inclusions, an

)

ABSTRACT: R18 high-speed steel was melted in a consumable-electrode .

A

iCard 1/2._
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L 1073365 - e . |
ACCESSION NR: AT4045992 - | 5

nitrogen content by 50-—60% -and 15-—30Z%, respec~.

. ng element was observed except a 15% loss

. {n the manganege content, Carbide fnhomogeneity decreased substan-’ j
tially, Grain size of vacuum-melted steel was smaller, and mechanical
properties were 10—123% higher. No change tn red hardness was ob-~ '
served, At a cutting speed of 30 m/min, the wear of vacuun-melted
steel tools remained the same as that of conventionally melted steel ;|
but at 50, 60, or 70 m/min the speed was found to bei-somevhat lower..
Oorig. art. has: 9 tables. Coe ok e w0

I

ilowets oxygen and
' tively. No loss of alloyi

ARy O LR . R A

et

v

18May64 (. -+ ATD PRESS: 3117 oty - vezt ENCLE 00 - ool
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AUTHOR. Hsu, Chia=lung (ﬁoscow); Polyakov, A. Yu. (Moscow); Samarin, A. M. _(Hoscow)‘

ACCESSION NR: AP4029830 ' T 8/0279/64/000/002/0017/0025
! i

' o v v
TITLE: The influence of a vacuum on increasing the reduction capacity of carbon in:
iron-carbon melts

SOURCE: AN SSSR. Izv. Metallurgiya i gornoye delo, no. 2, 1964, 17-25
TOPIC TAGS: reducing capability, carbon, iron, carbon monoxide, argon

ABSTRACT: The authors studied possible limits of equilibrium shift of the reciprocal
reaction of carbon and oxygen dissolved in liquid iron by lowering the partial car- .
bon monoxide pressure above the liquid metal by means of diluting it with an inert

gas and maintaining the total pressure of the gas mixture in the furnace atmosphere
close to 1 atmos., It is expedient to investigate the effect of lowering the partial
monoxide pressure above the liquid tank, as well as bubbling an inert gas through it.
The results in both cases compared with samples of metal obtained under vacuum melt-

_ing conditions. The authors concluded that: the study of equilibrium conditions of B
"the reciprocal reaction of carbon and oxygen dissolved in liquid iron under various
"partial pressures of carbon monoxide in gaseous phase and under general pressure of
‘the gas mixtures pggtps, 16 on the order of 1 atmos. It was established that a

, Card1/2
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;a decrease in the values of p,, in the gaseous phase is accomplished by an equilibrium
ishift in the direction of increasing the reduction capacity of carbon, similar to a
imelt under vacuum conditions. The degree of the thermodynamic factor (pc0 above the
'tank) is defined by the value of the specific surface of the division liquid metal-:
gaseous phase, the degree of roughness of the crucible walls' infusible lining, and
other specific conditions of the experiment. Bubbling an inert gas through a metal
‘increases the reduction capacity of carbon in 1liquid alloys within the same limits
'as a vacuum melt. For {ron-carbon alloys containing more than 1% carbon, the degree
:0f deoxidation was higher in comparison with the melt under vacuum conditions. Orig.
.art. has: 2 tables, 5 figures and 6 formulas.

]

| ASSOCIATION: none ‘
SUBMITTED: 03May63 ' ' DATE ACQ: 30Apr63

[}

'SUB CODE: ML | ' WO REF SOV 005
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Kinetiss of the removal ef sulfur compounds during the V2R
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DANILOV, A.M.; TISHKOV, Yu.Ya.; PANOV, M.A.; MARKELOV, A.I.; = ..
PETROV, A.K.; VASILEVSKIY, P.A.; PASYUK, K.I,; NESTEROV, V.I.; = .~
KHRUSTAL'KOV, L.A.; GLAZKOV, V.S.; MAKAGON, V.G.; FOMIN, G.G.; .
TRISHCHENKO, V.D.; KORZH, V.P.; SUYAROV, D.I.; ARSEYEV, A.V.;: -
PAVLYUCHENKO, A.A.; ZHADAYEV, V.G.; KONDORSKIY, R.I.; MOROZOVA,
1.A.; KOCHETOV, V.V.; PRUZHINER, V.L.; MALEVICH, I.A.; = o
MALIOVANOV, D.I.; ZAKOVRYASHIN, I,I.; NOVSKIY, I.S.; NOVIKOVA,
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Inventions. Met. 1 gornorud. prom. no.3s75-76 My-Je '64.
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i
AUTHOR: Vplkov, S. Ye.(Moscow); Linchevski B. V. (Hoscow); .
Polyakov, %. Yo, (Hoscow); Samarin, A. 4, (HMoscow) 8 i

‘ TITLE: Use of solid slag teugenth for desulfurihng netal in vacuum
tnduction furnaces

x SOURCE: AN SSSR. 1zv., Metallurgiya { gormnoye delo, no. &, 1964,

‘ i 47-51 - (

f l TOPIC TAGS:! 1Kh18N9,(at:a£nleu ) 'eelﬁ ShKhIS_lball bearing steel,| ~

1 ' ateel vacuum induction melting,fpetal desuffuﬂz'atf.on’,"steel desul-= ..

l , furization, stalnless scteel Jeskl furization, ball bearing steal de= !
sulfurization

! ABSTRACT: Experiments have been conducted to determine the effective:

! ness of solid slag-forming desul furizers, such as lime, 2 mixture of -
i fluorspar and alumina, lime with fluorspar, OF iime with fluorapat |
and quartz sand, in vacuum {nduction melting of 1Kl 8HI staiclesas
1 steel and ShKh15 ball-bearing steel, Best results vere obtained with-

a lime + 10% fluorspar mixture, which had a grain size of 2-=5 am padl,

Card 1/2 [
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ACCESSION NR: AP4043916

was uded in an amount of 3% of the charge welght and placed on the
bottom of the farnace crucible, The sulfur conteat of the stafnlesd
i steel dropped from 0,0055--0,030% to 0.002--0,003%, The desulfurfzsd’
! tion occurs in the first 8-~10 minj ionger holding causee no addi<« -+
+ tional drop, A fresh mixture must be usad for each heat, Ia the
t cage of ball~bearing steel, prolonged holding of liqut fa
" contact with a siag mixture had a beneftcial affect, With/ 1ding
for 35 min the sulfur content was reduced from s&n original 0,012 2o
. 0,0015--0.0035%, The use of solid desulfurizars had no adverse ef~- . "
| feet on the melting process nor on the economic fudfces of the pro=1| .
| cess. Orig., art, hass 4 figures, :

ASSOCIAtION:‘ none _ . B B
| suBMITTED: 21Nov63 S ATD PRESS: 3100 - 'BNCL: 00
i :

SUB CODE: MM HO REF SOV: 003 " OTHER: 000
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7)

Asxgg{?’n Skazi%a V. Ye’ (Moscow); Volkov, S.Ye. (Moscow); Polyakov, A. Yu. (Mascow);

JD/vv/JG S/0279/64/000/ 005/0003/0009 4

TITLE: ngh purity iron production in an induction vacuum furnace

7

SOURCE: AN SSSR, Izvestiya. Metallurgiya i gornoye delo, no. 5, 1964, 3-8

TOPIC TAGS: vacuum meltin f fluorspar, lime, alumina, carbon concentration,
gas pressure s.ag, mangznese, silicon, high purity iron, induction vacuum fur-
nace, induction heating ‘,

ABSTRACT: A method of melting commercially pure iron was developed in a lab-
oratory vacuum f{urnace with a & kg magnesite crucible. The slag forming mix-
ture consisted of burned lime and fluorspar, however, a lime, fluorspar and
alumina mixture was also tested. The best results were obtained with 90% CaO,
10% CaFg and 2 to 5 mm particles (see fig. 1). The optimal quantity for the slag
forming mixture was 3% of the weight of the metal portion in the charge. Bottom
charging is recommended. The process of desulfurization was found to be com-
pleted within 10 to 15 minutes after the melting of the metal occurs. The drastic

Cdedchr} in the carbon concentration during the coexistence of the liquid and the =~
ard ] :
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solid phase is followed by a gradual decrease in carbon. The amount of Si and
Mn decreases from 0. 10-0. 25 to 0. 03 to 0. 07% while the metal is in the molten
state. Slag does not cause the contamination of metal in the molten gtate. Slag
does not cause the contamination of metal with slag particles and fufnace
pressures under 1 mm Hg prevent oxidation. Care must be taken to avoid a rise
of the oxygen content above the 0. 004 to 0. 005% range. The nonmetallic inclu-
sions were investigated by N. N, Smirnova under the supervision of Yu. T,
Lukashevich- Duvanova, Doctor of technical sciences. Orig. art. has: 7 figures

and 2 tables.
- ASSOCIATION: None

SUBMITTED: 12Mar64 ENCL: 01 SUB CODE: MM

. NR REF SOV: 005

OTHER: 002
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USRS

i investigacaen of the reducing capacity of carbon in liquid nicker

.
RO AREZE MR D MERN SR £ "zeegtiva Metallurgiva { garnecve delo. no. 8. 1964 75-80
0 T Lo na kel reduction, carhen s deoxadizing

|
i . . . i
: ABSTRACT: The deoxidizing capacity of up to 0. 17% carbon (added as Ni-T alioy! -

Semr e 1o AT Vquid niokel waz irvestigaled. Treste were
~des 7Y - znhere the metal was broughi ta femperature and ield at

.. 1 ¢ .
noelectralyte

. - ye . e 5 - s e - ERR e M S ] . I
S e ratite e er e o eosogitib ey e e
o B ma g e T g cna T ge By iasaeloed g cte e
I
i Kel 7o

(C} + [0y =CO, K = m

can te shown by the equation: 1gK = 4060/T + 1. 766. In alloys containing up to
0.2% C, the equilibrium concentration of oxygen in liquid Ni-C-O alloys can be

1/2
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I ACCESSION NR: AP5001609 o

found by the relationship e
1g{% 0= —1gK — tg{%C1+ 1 5{%C] : .
With the given carbon content, the equilibrium concentration of residual oxygen
aoc ot e Uswar qn lignid nickal than ip lquidaron e g with 0 17 O
Ceresn S T THR I S L A R ':ﬁ‘- - vxt.~'j..rn’ At s 3o 7
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VERTMAN, A.A.; FILIPPOV, Ye.S.; SAMARIN, A.M.

L A B s -
Density of iron alloys with carbon in solid and liquid states,
Izv. vys. ucheb. zav.; chern, met. 7 no,7t19-23 ®6/

(MIRA 17:8)

1. Institut metallurgii im. Baykova,
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L 16006-65  EPA(s)-2/&WT (m) /PP )-2/EWP(t) /eip(b) Pad/Pt=10/Pucl  IP(c)/AFHL
ACCESSION NR: APSO01943 JD/WW/HW/JG 8/0148/64,/000/007/0162/0164

AUTEOR: _Filippov, Ye. S.; Vertman, A. A.; Samarin, A._H.

TITLE: Density of Co-C and Ni~-C alloys in the solid and liquid states | 41 :f?
1 v 4
SOURCE: 1IVUZ. Cherna;a metallurgiya, no. 7, 1964, 162-16h

TOPIC TAGS: cobalt base alloy, nickel base alloy, carbon containing alloy, molting,
metal property

Abstract: the authors studied tliia temperature and concentration dependence | i

| of density in Co-C and Ni-C alloys in the liquid end solid states, since

| density is directly related to the change in the structure of a solution.

| Density polytherms were plotted, and then used to plot isotherms for the
1000-1700°C range and to determine the influence of carbon on the volume
chanze taking place on melting. In the range of low concentrations (approx-
imately 0.0%C in the Ni-C alloy and 1.0#C in the Co-C alloy), dissolution
of carbon sharply increasesg decompression of the solution, i.e., ir the
alloys studied, the bonding forces between like particles swrpass those
between unlike ones, so that positive deviations from Raocult's law should
be expected in Ni-C and Co-C alloys. However, at carbon concentrations be-
low 0.9%, slight negative deviations are observed in the Ni-C system which,
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APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9 {

RPN T R FEL I

o LI600S5
- ACCESSION NR: APS001943

‘at high concentrations, become pronounced’ positive deviations. Eutectic
“Ni-C alloys are characterized by only & slight increase in density with in- .
ereasing carbon content, as is the Fe-C eutectic. This appears to be due to f
the thermal stability of large eutectic "colonies" s and indicates the presere i

vation of short-range order in the eutectic melt up to ebout 1400SC.
Orig. art. has 3 figures. o L. --

ASSOCIATION: Institut metallurgii im. Baykova (Imstitute of Metallurgy) :

_SUBMITTED: 20Mar6h (ENCL: 00
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VERTMAN, £.4.; IVANOV, D.P.; SAMARIN, &.M.; FILIPFOV, Ye.S.

Changing the density of liguid cast iron by iscthermal holding.
= e ! ho w4
Lit,proizv, nn,10:30-32 0 'o4, {MIRA 18:4)
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FILIPPOV, Ye.3.; VERTMAN, A.A.; SAMARIN, AM.

Apparatus for measuring the density and surface tension of
iron melta.. 2av. lab. 30 no.5:620-~621. '64. (MIRA 17:5)

1. Institut metallurgii imeni Baykova,
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AUTHOR: Vertman, AAes S%fiEEELWQAQM' (Corresponding member) ;
Filippov, 1€ Se T '

TITLE: The density of irom, nickel and co‘balt in solid and liquid
state. J

.SOURCE': AN SSSR. Doklady*, v. 155, no. 2, 1964, 323-_325

oOPIC TAGS: irom, “cobalt, nickel, density, solid state, 1iquid state,
fusion temperature, temperature density function, activation energy,
fluidity density function, structure stability, interatomic distance

ABSTRACT: The densities of irom, nickel and cobalt wersa determined
by che "large drop" method (V.N. Yermenko, Yu.V. Naydich, Fiz. met.

;" mezalloved., No. 6, 883 (1961)) to obtain more accurate data than
presenaly available (fig. 1). It is proposed that the increase in
density in the proximity of the fusion temperatures of the metals is
caused by the evolution of gases on fusion. The temperature-density
function of the metals in the liquid state, calculated for the equa-
tion AV = & exp(B/RT), whers B is the energy of activation, is shown

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001446920006-9"



L.

"AP .
B FOR RELEASE: 08/25/2000  CIA-RDPS6-00513R001446920006-9

" ACCESSION NR: APAO22716

in fig. 2. The break in the curve for Fe is caused by a transition
to the gamma-iron structure. The fluidity-density relationship

according to the formula 1/v=a-bf (/= density, a and b are

constants) is a straight line function. The deviation (fig. 3) -
shows the structures do, not remain constant and is associated with the
agoms aligning %o the structure of the solid phase.- Calculations :
were made to show that the structure of Ni is the most stable with :
respect 1O temperature change. Interatomic distances were calculated .
from the densities for'Ni, Co, and Fe in the liquid state. Orig. :

art. has: 2 tables, 3 figures and 4 equations.

ASSOCIATION: Inscitut metallurgii im. A. A. Baykova (Institute of
’ Metallurgy) .

SUBMITTED: 150ctb3 ' DATE ACQ: O8Aprbhk ENCL: 02 .
SUB CODE: ML ! NR REF SOV: 005 ' OTHER: 007

AP :
PROVED FOR RELEASE: 08/25/2000  CIA-RDP86-00513R001446920006-9"



"APPROVE

RN

/ /

;.H 13222;’1'62 mIG(j)/EWP(e)/E‘ﬂ(m)/EFE(°)/EPR/T/E“IP(t)/ErJP(b) v?,f;h(pg;l{ 13p(c)
5/0020/64/159/001/0121/012k

ACCESSION NR: APA049137
Nedurov, e Asi Samarin, A. Me

AULTHORS s Vertman, A, B3 Grl orovich, Ve K3
AN sssa§ et : _ 7

(Corresponding member 7
tions in the region beyond the-eutectic,point of the 1 on-
gg to 275 C by weight) '

N0« 1, 19610’ 121-12&’

1 ITLE: Investiga
carbon system (2.

AN SSSR. poklady®, Ve 159,

anc insert facing

SOURCE:
p. 115

{! | |
TOPIC TAGS: iron alloy, carbon alloz,/)eﬁt_ectic—alloy, p_l:;ase‘}diarram / PHX‘ 3

microhardness tester 2 »
ABSTRACT: Iron alloys containirg,g.88-26;5%;carbon by weirht were V;perigentally
Investigated. The ajloys were prepared~from:elect:olyticvﬁcuumeremeltad iron
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for microhardness with a PMI-3 tester. “The experimental data were used to com= . .
atruct the complete diagram for the iron-carbon system (to 1004 carbon with the ' .. -
vapor phage), as shown in Fig. 1 on the Enclosure, Orig. art, has: 1 table and

1 figure. »
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ENCLt

| SUBMITYED: 24Julél

'SUB COIE: MM

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9

L 1622k8l
: uccsss‘lw HRY moz.9137— =

~2i00 o

LT
BB ]

‘<
2540

R SRR
—

LR L L L

<260}

or560° 1
> Qf L. L . .

15;7}\ i —1
guar He TIHG I S

j l
] f -~ [y i
. N 'C é 3.« ] fmpedmr ~ns¢” i
nary 27 e Y ! I--L.'_'....L

t«
LSy
i

i N ke ﬁduo’fﬂuelwm ﬂL'AlN

g ~—il ; A A (HEA
”mz ‘/ ; wm.-%a{ " d/ ‘ A% fﬂ’ e .'megll (ke 411,{4/5
- a

i

] 168%.) A S Ad e

5.7 . =
s .t b _Q*-{..
P == oo L

360 _x.,,.llme-mowixoe npefipauienue
/ h 74

£10°(0r pocienue, P Y ;L! l | i

T 4?5 5 §7 ¢ llﬂ N ,?IJ"g'ruIElq
JEmenxmaud  JEmexmuxd T8yl kL

a8y 67%C mn to card 4/5

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9

L 182 h-65 :
ACCESSION NR: API.OI.9137 :

| FuTECTOID} &

T
Jsaq

JoogL-2080°

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9"



"APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001446920006-9

L mzéi;-és

ACCESSION NRs AP40491%7 ,

pos
Ce e e T )
N GICAPHA
1w [ M . 1
BN 2 i
1Y%, s 000000 FF+ GRATHITE |
-y, oF i
e yefel ur® H
76875 Y o K00 -Om 000 = =0 -o- H
331 Jer 23" Lt GRATAITE !
S
asfel (Fe,C) ﬁ
¢ 1 TR 2500 TSN IET RS (T TR N S
g 020 OQ"”.‘,‘MT:_?"’

F?’.g. 1.

Phase diagrams of iron and
percent (from 2,88-26,5%,

b - thermal analysis:

APPROVED FOR RELEASE: 08/25/2000

of C; B - complete diagram

using data of

cavx‘b&i:"ivialloys:‘ A=Yy wal }
' present work),
heating (a) and cooling (b); c - =olubility
in atomic percentaged,

ght

a and

CIA-RDP86-00513R001446920006-9"



CIA-RDP86-00513R001446920006-9

"APPROVED FOR RELEASE: 08/25/2000

SAMARIN, A.M., otv, red,; PRIKLONSKIY, A.A,, red.

[Problems of major metallurgical processes and the
physical chemistry of new alloys; on the 100th an-
niversary of Academician M.A.Pavlov's birth] Problemy
bol'shoi metallurgii i fizicheskoi khimii novykh spla-
vov; k 100-letiiu so dnia rozhdeniia akad. M.A.Pavlova,
Moskva, Nauka, 1965. 326 p. ' (MIRA 18:7)

l. Akademiya nauk SSSR. Institut metallurgii. 2. Chlen-
korrespondent AN SSSR (for Samarin),
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VERTMAN, A,A.(Moskva); SAMARIN, A.M. (Moskva)

Kinetics of the dissolutian of carbon in liquid iron. Izv, AN
SSSR. Met. no.1:46-5, Ja-F '65, (MIRA 13:5)
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BURTSSV, V.T. (Moskva); KARASEV, R.A. (Moskva,; POLYAKOV, A.Yu. (Moskva);
SAMARIN, ALM, {Moskva)

Ctny

Investigatin, with the help of a mass-spectrometer, the products
of the decarburization reaction during the smelting of iron in
vacuum, Izv. AN SSSR. Met, no.1:55-58 Ja-F '65. (MIRA 18:5)
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face tension
(MIRA 18:5)

vf: he sur
Combined effect of phosphorus and oxygen on"t
of liquid iron. Izv. AN SSSR. Met. no.1:71-77 Ja-F '65.
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Kineties of gas liveration during the inoculation of quuid
cast iron, Lit, proizv. no.3325-27 Mr '65, (MIRA 18:26)
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VOLKOV, S.Ye.; LINCHEVSKIY, B.V.; POLYAKOV, A.Yu,; SAMARIN, A.M.

Desulfuration of steel in vacuum induction furnaces. Stal!
25 no,2:129-132z F '65. ; . (MIRA 18:3)
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1, Ifnstitut metalliurgil imeni Bayikove.

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920006-9"



"APPROVED FOR RELEASE: 08/25/2000

N A LT3 e =

CIA-RDP86-00513R001446920006-9

L 6362635 &iP(2) /i (c)/ BT (m) /EPCL)/2/BiP(y)  Pad 19B(c)- I/ —-'—*--277,
ACCESSION NR: AP5017209 UR/0020/65/162/00611.304/1305 24

B

AUTHOR: Vertman, A. A.; Grigorovich, V. K.; Nedumov, N. A.; Samarin, A. M.

TITLE: A study of the systems cobalt - carbon and nickel :]carbon
s e
SOURCE: AN SSSR. Doklady, v. 162, no. 6, 1965, 1304-1305 ‘

TOPIC TAGS: cobalt alloy, nickel alloy, carbon alloy, carbide formation, phase
diagram Y

ABSTRACT: The Co-C and Ni-C alloys were prepared from cobalt (98.5%) and nickel
(94.8%) and gsaturated with carbon in crucibles of pure graphite undeﬁ isothermal
conditions., The structure of the alloys and their phase composition Were
studied by examining the microstructure and measuring the microscopic hardnese of '
the structural components. The temperature of the phase transformations was de-
tecrmined by thermal analysis. A eutectic consisting of graphite and a solid solu-
tion of carbon in cobalt i1 formed at 12 at.% C and 1320C; the eutectic horizontal
was traced up to 57.1 at.% C, Quenching of the alloys in water from the liquid
state freezes a carbide eutectic consisting of CojC s2nd a solid solutioan of carbod
{n cobalt, The latter is unstable and decomposes on heating to 300-350C, aund for

i
i
z
!
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[
" this reason the system Co
gtudied up to 69.2 at.% C.
69,2 at.% C.

exist in alloys rich in carbon.
were plotted, Orig. art. has:

ASSOCTATION:

SUUBMITTED: 07Janb5

- CosC is highly metastable.

It ghows the presenrce of a eutectic horizontal up to t
In quenched alloys,
{rto a graphite eutectic on heating.
ttan Fe.C and decompose even in the solid state;

|

2 figures and 1 table. |
Institut metallurgii im. A. '
{

/

§
I
The system Hi - C was E

the eutectic Ni - Ni,C is present which converts
The carbides 0036 and Wi;C are less stable ‘
for this reasom, they camnot

Phase diagrams of the Co - C and Ni - C systems

A. Baykova (Imstitute of Metallurgy)
e e T
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P A /

AUTHOR: Tarakanov, Yu, V.; Cherkasov, P. A,} Aveiin, V. V., Samarin, A. H. 6’

(Corresponding member AN §827) 2A%% e —

TITLE: PBEffect of chromium on the deoxidizing capacity of silicon in nickel_
| and chromium melts 277 7

LY

(-ﬂ, i !
TOPIC TAGS: deoxidizing capacity, nickel containing melt, ’ chromium containing g

melt, silicon, oxide phase, oxidation potential, activity coefficient, melt
deoxidaticn

SCURCE: AN SSSR. Doklady, v. 163, no. 1, 1965, 166-168

s

ABSTRACT: The effect of chromium on the deoxidizing capacity of silicon in
melts of nickel and chromium was determined with the aid of a previcusly
described techmique (V. V. Averin, P, A, Cherkasov, A, M, Samarin. Tr. inst. —
metallurgii, 11, Izd. AN SSSR, 1962, p 36) for investigating the equilibrium

, between the melts, the oxide phase, and a steam-hydrogen mixture with kaown
! oxidation potential. The deoxidizing capazity of silicon was determined at
i . 1600‘& 1n RL melu containinv 5:.10, 15, and. 2 Gt;_the Aconcentratton of Si_

R [__Card ~1[5
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ranged from 0.1 to 2.0% Electrolytic nickel and chromium, pure eilicon, and
2irconium-dioxide crucibles were used in this investigation. Fig. i shows the
solubility of oxygen as a function of Si content in a Fe alloy containing 20%
Cr and in pure nickel: it can be seen that the solubility of oxygeun decreases |
with increasing content of silicon in the melts. The effect of silicon on the | )

activity of oxygen, determined on the basis of these findings, was found to
ing-content of Cr_in' the melt (Fig. ?): this effect '
fbi’a'Ni'meIt*contaiﬁfﬁgfszfGf}?ﬁhéfeagﬁin;aﬁ f melt contalm™

l

I

|

. +[77 decrease with incr

> reaches its maximum ,
ing 20% Cr silicon virtually does mot affect the activity of oxygem. . By contrast
the activity coefficient of gilicon increases with increasing concentration of

' Cr, slnce the presence of Cr weakens the strength of the bonding between Si and

i Wi, The method of calculating the activity coefficient of 81, also described
previocusly by the authors (see bibl. ref. above), can be used when the concen-
tration of Si is such as to condition the formation of the oxide phase (products
of the deoxidation reaction), which entirely consists of silica., However, the -
concentration of Si required for this purpose varies as a function of the com~
centration of Cr. For example, in a Ni-51 melt coataining more than 0.1% St
the deoxidation product is pure ailica, whereas the sddition of 5% Cr to the -
molten Ni causes the’ appearance of silica in the presence of as little as 0.25-

) . 3 s> -l
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|
| o e wme———= 1 Fig, l. Solubility of oxygen in
| : ! melts of nickel and chromium as a
% 3. a’r‘ = = ( function of the comtent of silicon.
| : aa’ o'd
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VERTMAN, AcA.; GRIGOROVICH, V.K.; NEDUMDV, N.A.; SAMARIN, A.M.

Hypereutectic part of the iron-carbon constituticnel diagram,
Lit, proizv, no,2327-33 F 165, (MIRA 18:6)
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Production methods and the properties of iron-alumirmm alloys.
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(MIRA 18:10)
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Deoxidiziug capanity ana actfvizy of silizon in nobslt-rchremium
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(MIRA 18:10)
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FTLITPOV, Ye.3.; SAMARLN, A.M

Determining the shcrt~range crder structure cf 1iguld binary allcya: |
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1, Tnatitut mesaliurgii fm. A,4.Baykovae 2, Chien-korrsspondent
AN SSSR (for Samarin).
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Proportiea of iron-aluninum a].loyu and snolting nethods
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TITLE:

-SOURCE:

TOPIC TAGS:
smelting furnace, vacuum furnace, iron containing alloy
 OXY GCEAN, BALSY ConPOSIr»eA
ABSTRACT: The effect of the smelting method on the composition of :lron-aluninun al-.
loys was investigated. Fe-Al alloys containing 14-17% Al and small concentrations
of C, S, 02, Na, Si, Mn, and F were smelted in open induction, vacuum induction, and
induotion furnaces in hydrogen, helium, and -argon atmospheres. The conditions of
smelting operation in terms of temperature, duration and cooling rate varied widely. | -
Smelting in the open induction furnace yielded alloys with a 0.002-0.009% oxygen con-| :
tent., Substantially smaller oxygen content (10-40%) was found in-alloys smelted in .|
the vacuum induction furnace. :Induction furnace smelting in helium, argon, and hy- -
drogen atmospheres produced the highest alloy purit _yﬂ( loys with the lowest content |
of S, N3, and 0;). It was found that thermomechanical working exerted a profound ef-- -

fectonthem;g_mm%:ofthean_oys.' ' A ;
SUB CODR: 11/ oUBH DATB.\ 00/ : ORIG REF: 000/ UI‘H REF: 000 TN B
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AC C NK: AP502
AUTHOR Fﬂippov, Ye. S., Samarin! A M. (Corresponding member AN SSR) 54 _
B .

ORG: Institute of Metallurgx im, A.A. Baxkov (Institut metallurgii) ‘
Co TITLE An estimate of wmmﬂ ((n liquid binary metal alloys =

SOURCE: AN SSSR. Doklady, v. 165, no. 1, 1965, 85-87

" i TOPIC TAGS: liquid metal, iron alloy, grain structure

ABSTRACT: Whereas the local order structure of pure liquid me is quite well known, -
this is not the case with liquid alloys. However, the coordination number characterizing
the local order of atoms may be estimated, as in the case of liquid metals, from the .
temperature dependence of the liquid alloy density. The present ana.lysis is carried out
. on the basis of data pul;lished earlier. Itis summarized in Fig. 1. Elements- which -
\ widen or stabilize the & or § regions of solid iron solutions stabilize in liquid solutions
| the local order structures <<§ >> (coordination number 8) and <<y > (c.n 1y,

| respectively, Orig. art. has: 3ﬁgures.

SUB CODE: 11 / SUBM DATE: 14Jun65 / ORIG REF: 006
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range order structures of liquid alloys
of iron. Complete stabilization <<6>>
| of the local prder structure. a - Fe-Cr,,

b - Fe-Mof't - Fe-Si; d - Fe-Al; 63 ¥
Fe-V; f - Fe-S. Complete stabilization
| of the << y->> structure: g - Fe-PT;

| h - Fe-Mn; i - Fe-Cu, Partial stabil- -
ization of the <<§ >> and <<y>> local
orders structure: j - Fe-Ni; k -~ Fe-
Co; 1 - Fe-C; m - Fe-P (local order
structure of FegP); m - Ni-C; 0 ~ Co-C.-
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Fig. 1. The determination of the short '
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3 twee d limestone-alunina
Sulfur and oxygen distribution between iron and

sion smelting., Izr. Al SSSR. Mst, no.6:24-27
§igg'2‘;{‘ing suepen (MIRA 19:1)

1. Submitted February 13, 1965.
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AUTHORSe  Filippy Go I., Burtsev, V. T.3 Polyakov, &, Ya.5 Samarin, &, M, 5/
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TITLEz Degasging of iron carbide melts in vacuum
> '

SOURCEs AN SSSR. Institut metalluﬁ% -Protsessy vosstanovleniya i plavlieniya
-zheleza {Processes of reduction and melting of irom), Moscow, Izd-vo Nauka,
v 19655 8796 ~

TOPIC TAGS: Vacuum degassing; iron base alloy, gas kinetics, carbide /MKh-13-02
mass spectrophotomter‘ o - 3_35

ABSTRACT: Quantity and compositiom of gasea evolved dyring evacuation of iren
carbide melts and subsequent deaxidation with silicon?/maj aneaegl%nd alumimaf 7

"~ have beeninvestigated. The amount of the evolved gases was determined &% cGon-
atant pressure by means of a rheometer, and the gaseous samples were analyzed
on & rass spectrophotometer MKh-13-02, The diagrams of the experimental sete
up and vacuum induction furnace are shown, and the compositiom of the metal,
specific gas evolution, and composition of the extracted gas are tabulated,
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Specific gas evolution from iron carbide as function of the carbon content o
and method of reduction are illustrated in Fig. 1. The kinetics of, the re=
moval of various gases under variows conditions is also illustrated. Specific
gas evolution from Fe-C~0 melt at 187K and 0,01--0.2 mn :

19, [5 - S—
Q\ '

-\.‘

28
3/100
S

———

-

b |

-

Specifi=x
evoluticn ca

-«
-

’

! '[‘.ﬂ'l' '

Fige 1. Specific gas evolution of iron carbide melt at 1873C
and 0,01--0,02rm, as function of carbon content and reduction:

1- no reductiony 2 - reduction with 0.4% Mn; 3 = reduction with
Oi% Mn $ 0.2¢ Si: bt = reduction with O.4% Mn $ 0.2% Si + 0,1% Al.
(Time of gas sampling: I - at meltingz II - in 5 miny IIT - in 10
min after melting.)
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changes in the interval of C content 0,005==1,0% from 9570 to 12,51 cm 2 /100g,

decrsasing proportiomally with-an increased C cq:rbmto Specific gas evolution
of such melts deaxidized by Si, Mn, or Al is decreased 1,5 times, The rate of
degassing of the metal melted in crucibles 1s 1,5 to 2 times higher than when

it is melted in a suspension, Orig. art, hass 6 figures and 2 tables,
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AUTHOR: Cherkasov, P. A.; Averin, V. Vo; Samarin, A, M. (Corresponding member,

AN SSSR) - Y

G
’./

ORG: Institute of Metallurgy im. A. A, Baykov (Institut metali%m‘gﬁ) y
K /b i

/4
TITLE: Deoxidizing capacity end activity of silicon in cobalt~chromium melts

SOURCE: AN SSSR. Doklady, v. 164, mo. 6, 1965, 1355-1357

‘1’0/)1’1_'(:f ‘Ti(,})SL; c-silicon, metal oxidation, cobalt, chromium, OXygen , Sec O 8/iLs7y , me7m L.
ABSTRACT: Experimental data, obtained during an investigation of the solubility of
oxygen in Co-Cr melts containing Si proved the dependence of oggeans'olubility on the
content of Si: an increase in concentration of Si dacreased the solubility of oxygen
both in Co and Co-Cr melts. An increase in the content of Si in the Co-Cr melts caused
a decrease in value of the oxidation potential of the gas phase present in equilibrium
ith the metal and oxide phase. The value of the oxidation potential depended on the
content of Cr in the melt: the higher the content of Cr the lower the value of the
oxidstion potential. '?bis indicated that the activity of Si (at the same concentration)| _
was higher in melts having a higher concentration of Cr, because its oxidation occurred
at a lower partial pressure of oxygen. The coefficient of activity of Si was determined
by comparing the thermodynamic conditions of Si oxidation in Co-Cr melts with those in | _

Card 1/2 UDC: 669,255
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the pure Si. The value of the coefficient of activity of 81 was determined from the

equation log gy = log K = log K', vhere log K 1s 7.14 at 1600C, according to J. Pe
Coughlin (U.S. Ei ureau Mines Bull., Washington, No. 542, 1954). The values of log K!

were constant for each melt at a concentration of 0.3 - 1% Si, but they decfeased -with
increased Cr content in the melt, The coefficients 91‘ activity of si for melts contain—
ing 5, 10, 15, and 20% were determined as 3.2 x 1077, 5 x 10~3, 1 x 10-%, and 1,6 x 107}
respectively. The low activity of Si in the Co-Si melts, t.herefore, increased eonsider-
ably in the presence of Cr, Orig. art. hass 4 fig., 1 formula, and 1 table,

SUB CODE: 11/ SUBM DATE: 07Julé5/ ORIG REF: 004/ OTH REF:s 001
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}

AUTHORS: Burtsev, V. T.; Vasyukov, G. Kh.; Kashin, V. I.; Samarin, A. M. 6_3

ORG: Institute of Metallurgy im. A. A. Baykov (Institut metallurgii) 5

TITLE: ILiberation of gas from tungsten at 2500C
b

. { k4
SOURCE: Poroshkovaya metallurgiya, no. 1, 1966, 50-54

TOPIC TAGS: tungsten, powder metal, powder metal compaction, powder metal sintering ,
VACuum DEGASS/HEy ONREBOA MONVOXIDE ) HriRosedd '4

ABSTRACT: The nature and quantity of gas liberated at 2500C from sintered and vacuum
cast tungsten were determined by mass spectrometry. A schematic of the vacuum furnace
and the experimental installation is presented. The detailed description of the
experimental apparatus and procedure is given by V. T. Burtsev, Yu. I. Korbman, and {
A. M. Samarin fIzv. AN SSSR, Metallurgiya i gornoye delo, No. 3, 58, 1964). The !
experimental results are presented in graphs and tables (see Fig. 1). Vacuum smelting
of tungsten by electron-beam techniques is the most efficient procedure Tor the removal
of residual gases from the metal. It is suggested that sintered tungsten bars should
be subjected to a preliminary degassing treatment in vacuum resistance furnaces.
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Fig. 1. Kinetics of the liberation of carbon monoxide (a and b) and hydrogen from
tungsten at 2500C and 105 mm Heg as a function of the nature and type of treatment of
specimens: (a and b): 172 sintered, 2 - vacuum smelted in arc furnace, 3 - vacuum |
_smelted in electronmteem furnace, 4, 5 - bar after 3 and 6 hours annealing; (¢)s 1 - ,1/
sintered, 2, 3 - first and second smelting in arc furnace, 4 - electron-beam smelting,
5 and 6 - bar after 3 and 6 hours annealing. Orig. art. has: 3 figures and 1 table.
Card 2/2 SUB CODE: 11/°. SUBM DATE: 27May65/ ORIG REF: 010 -
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LUTEOR: Awenin, V. V. Cherkasov, P. A.; Scmarin, A. M. (Academician) R

0i3: Institute of ietallurgy rn, A. A. Baykov, Academy of Scicnces SSSR (Institut !

mevaiiurgil akadenii nauk SbbR)

TITIZ: Soludbility of nitrogen in liquid cobalt and cobalt-tltanlum and cobalt-m olzbde-
i ; —

alec
LGS WaLTs RLIN i v

. Doklady, v. 169, no. 6, 1966, 1383-1386

TOPIC TAGS: solubility, solution property, free enerzy, nltrogen, cobalt, tltanlum,
wmolyndenum, atloy

Il

+ el € (v e D
, 4
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3

Soludiliity of nitrosen in liquid cobalt and in cobalt-titanium-~(0.25- 1 3%
1t-mol _/Ducnun--( 5~ 20"u ¥o) melts was studied by means of measuring the vol-
not melt after dissolving nitrogen in 1500-1700°K range and at nitrogen
£ 15-750 wm Hg. The volume of the hot melt was measured with argon and the
solupility was calculated according to the method of R. D. Pehlke and I. F.
s, AILE, 218, 1088 (1959). The experimental setup is described in detail,
zen °0‘Lb1;1;y in molten cobalt at 1 atm pressure was found to obey the re-
1oz [%N] = 3540/T-0.435., The free energy of the nitrogen dissolving in
balt was a.ound to be: AP = 16,200 + 1.99 T cal/gram-atom of nitrogen. At
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18009X, the depencdence of the coefficient of nitrogen activity upon titanium concentra-
+ion in +the cobalt-titaniun meltis was fouqd to be:
le Y = —045[%Til.

The effect of molybdenum on nitrogen activity im the Co-lMo melts at 1600°K was found
to be :

g [l — —0,045[%Mo]. ‘

- —
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/f-ﬂ)fé E202/E492
AUTHORS: Samarin, B.A., Sumin, V.I., Avraamov, Yu,S.
L e o
TITLE: Method of determination of Hall constant and its

application to the studies of ageing

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya
metallurgiya, no.5, 1962, 134-139

TEXT: Hall effect and its changes during the natural ageing of
duraluminium was determined using an apparatus comprising three
circuits: primary current, electromagnet supply and measuring
circuits. The current in the first and second circuit was
capable of adjustment and reversal, the field produced by the
second circuit being calibrated for the various® pole separatioa,
The measuring circuit comprised the sample with the three Hall

electrodes and a potentiometric compensator, clamped in a frame

with copper Jjaws. The Hall emf was measured by means orf .
electrooptical amplifier $20Y -15 (FEOU-15) the output of which
was fed into a sensitive galvanometer (10-% V/mm). The relative
error of the Hall coefficient Ry was 5%. Using the conductivity
data given by H. E. Schmidt (z.f.Metallkunde, %9, 1958, 113) : N/
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the number of conductivity electrons n and their mobility Vv
were also determined viz:
Ry 105 n v

Sample cm3/Ajse¢ per atom cm2/V-sec

T

Al ;36i3' 2.86 13.4
“cu -55.7. 1.33 32.8

R

Nutural ageing was studiéh cn duraluminium _f the tollowinr
composition: 6.12% Cu, -~ 0.7% Mg, 0.49% si, ©.6% Mn, U, ho%: Fe,
ad 100% Al. Samples were cut from 0.2 mm thick ribbon anr
additional check on ageing was carried out by sclerometric tests
and measurement of specific (electric) resistance g . Within ths
first 5 hours Ryx, V , Bhn ~and O were increasing while mn Wwas
decreasing. All these values remained substantially unchanged
within the next 50 hours. It was concluded that the changes
Card 2/3 o C ) : _ ; O < :
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occurring during the natural ageing in the supersaturated solid
solution are not related to the deposition of the excess 6-CuAly
phase, A feasible explanation offered suggests accumulation of
Cu atoms in 2 or 3 atomic planes which are intrinsically bound
with the solid solution lattice, producing quasichemical bonds
lowering n and increasing v . Consequently, Rx and P
increase during ageing proportionately to l/ne and 1/nev
respectively (where e is the electron charge).

There are 4 figures and 1 table.

ASSOCIATION: Moskovskiy institut stali
(Moscow Steel Institute)

SUBMITTED: July 11, 1961
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AUTHORS ; Samarin, B.A., Sumin, V,I. and Avraamov, Yu.S,
TITLE: Studies of phase transformations in duralumin alloy

using the method of the Hall constant determination

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya
metallurgiya, no. 7, 1962, 140 -~ 145

.

TiXT: Experimentation aiming at relating the processes
ocecurring during artificial ageing of duralumin-type alloy with
the hanges in its electronic configuration is described. Three
types of measurements were made: measurement of the Hall
constant R, , specific resistance @ and Brinell hardness; - the

results/ *Yotted for varying ageing times and varying ageing o

temperatures. The samples were water-quenched from 49o - 500 C

and then subjected to artificial ageing for 0.5 - 1lU hours. The /
number of conductivity electrons per atom mn and their mobility /
V were calculated from the changes in RH' and g . The j[

resulting v-curves had the same shape as the RH curves, while

the n-curves appeared as a mirror image of the former curves.
Card 1/3
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